The nucleotide sequence of 17.3 kbp downstream of addA (98") on the Bacillus subtilis chromosome was determined. Twenty putative ORFs were identified. Three of them coincided with known B. subtilis genes, addA, sbcD and wprA. The product of four other ORFs showed similarity to SbcC of Clostridium perfringens, CotH of B, subtNs, 2-hydroxyhepta-2,4-d iene-1,7-d iodate isomerase of Methanococcus jannaschi and a putative ORF of Pseudomonas syringae. In addition, a sequence of 7.6 kbp downstream of citG (189") was analysed. Among 10 putative ORFs identified, two coincided with known genes, c i s and mrgA, whilst three showed homology with X86780, a sensory protein kinase of Streptomyces hygroscopicus, an alkaline phosphatase regulatory protein and a hypothetical protease, YyxA, of B. subtilis.
1 Keywords : Bacillus subtilis, genome sequencing, addA region, citG region I As participants in the European Bacillus subtilis genome sequencing project, we were responsible for the sequencing of the chromosomal region between addA and arg]. In this communication we report the determination and the properties of a 17.3 kbp sequence downstream of addA (98") . This completes our sequencing of the 54 kbp addA-arg] chromosomal region which proved to be much shorter than originally estimated. The sequencing strategy mainly involved Long Range PCR between addA and yisP , shotgun analysis after nebulization and subcloning in pUC18, as described previously . The gaps were filled by normal PCR. The sequences were analysed with an Applied Biosystems 373A DNA Sequencer equipped with long plates. This paper also describes the 7-6 kbp sequence downstream of citG (289"). Inverse PCR was used to isolate DNA fragments adjacent to citG (289") and the nucleotide analysis of the new extremity allowed us to synthesize a new DNA fragment by normal PCR, using the chromosomal DNA as a template. Sequencing was achieved directly from the PCR fragments, on both strands, using the Taq Dye Primer/Terminator Cycle Sequencing Kits (Perkin Elmer) and an automatic sequencer (373A, Applied Biosystems).
Abbreviation : SD, Shine-Dalgarno.
The EMBL accession numbers for the sequences reported in this paper are YO9476 (98") and 293941 (289").
The 17.3 kbp region (98") downstream of addA
From the sequence data, putative ORFs were identified, considering as valid the longest possible ORFs starting with ATG, GTG or TTG and preceded by a Shine-Dalgarno (SD) sequence. Twenty putative ORFs were identified and are listed in Table 1 . Suitable RBSs were found in all cases except ORF5 and ORF19. The initiation codon was ATG for 15 of the ORFs, GTG for two and TTG for the two others. Note that the direction of transcription and translation of almost half of the ORFs (9 out of the 20,8 of the 9 being in a cluster) in this chromosomal region is in the opposite direction of DNA replication (Fig. 1) .
The similarity analysis of the predicted gene products to known proteins is shown in Table 1 . The ORF5 product showed 50% amino acid sequence identity with SbcC protein from Clostridium perfringens (GenPept no. X86484). The amino acid sequence of the ORF14 product showed 33 % similarity with CotH of B. subtilis (Naclerio et al., 1996) and that of ORF15 showed 48 YO identity with 2-hydroxyhepta-2,4-diene-1,7-diodate isomerase of Methanococcus jannaschi (Bult et al., 1996) . The ORF19 product showed 35% amino acid sequence identity with a putative ORF of Pseudomonas syringae (GenPept no. X91388). Three of the ORFs corresponded to genes already sequenced, addA, s6cD (Kooistra & Venema, 1991) and wprA (Margot & Karamata, 1996) . The reported sequences for these genes were found to be identical to our sequence, except N. MEDINA and OTHERS for one position in s6cD (an additional G at position 1332 in our sequence) and two positions in w p r A (T at position 11012 and C at position 11026 in our sequence instead of C and A, respectively). From these results and our previous data (Levine et al., 1997; Roche et al., 1997) we deduced that a d d A was located 53.5 kbp from arg].
Consequently, in agreement with these results, its position on the B . subtilis genetic map has been remapped at 98" (Biaudet et al., 1996) instead of 86" indicated previously (Anagnostopoulos et al., 1993) .
Examination of the deduced amino acid sequences clearly predicts that YisL is a membrane protein with four transmembrane domains (TMDs), whilst WprA apparently carries a classical N-terminal signal sequence indicative of a secreted protein (Fig. 2) . Indeed, other studies (Margot & Karamata, 1996) indicate that this is a cell-wall-associated protease. Two other proteins, YisA and YisC, are weakly predicted to form monotopic membrane proteins with a single TMD, but this would require detailed topological analysis to confirm. genes ( Table 2) . Note that, also in this chromosomal region, the direction of transcription and translation of half of the ORFs is in the opposite direction of DNA replication (Fig. 3) . The endpoints of the ORFs in the sequence, the size of the proteins encoded, putative SD sequences and initiation codons are shown in Table 2 .
We could not find any SD sequence before ORF5 but the BLAST analysis detected a high degree of similarity with a transcriptional regulator ( Table 2) . Four of the ORFs found have already been sequenced. citG (ORF1) is the only one with a known function (Miles & Guest, 1985) and mrgA (ORF8) has been shown to be regulated by metals (Chen et al., 1993) .
Three other ORFs (ORF4, ORF5 and ORF7) showed possible homology with other proteins ( Table 2) . Interestingly, a BLASTN search allowed us to find a 130 bp region which seems to be a repetition of the 5' region of the 16s rRNA gene (trpE26 mutant, Jarvis et al., 1990). yirC appears to encode a membrane protein as predicted from the deduced amino acid sequence (Fig. 2) . YirC is predicted to form a single transmembrane domain (residues 38-58), giving the relatively rare (in bacteria) type I11 topology with the N terminus on the outside. This, however, would require confirmation by a specific topological analysis.
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